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SPECIFICATION 

1. TITLE OF THE INVENTION 
Optical Disk Device 

2. SCOPE OF THE CLAIM 

(1) An optical disk device comprising: a laser; an 
objective lens for condensing a beam, as emitted from said 
laser, on a disk-shaped recording medium; and an optical 
detector for detecting the reflected beam from said disk- 
shaped recording medium, characterized in that- a signal 
having a higher frequency than the cut-off frequency of the 
modulation transfer function of said objective lens is 
recorded or reproduced . 

(2) An optical disk device as set forth in Claim 1, 
characterized in that a signal in the band where the 
modulation transfer function of the objective lens turns 
negative at first is recorded or reproduced. 

3 . DETAILED DESCRIPTION OF THE INVENTION 
APPLICATION FIELD IN INDUSTRY 

The present invention relates to an optical disk 
device for recording or reproducing information in or from 
a disk-shaped recording medium (as will be abbreviated to 
the "disk") . 

CONSTRUCTION OF PRIOR ART EXAMPLE AND ITS PROBLEMS 

In recent years, the most necessary item for the 
optical disk device has been to make the device highly 
dense. A densifying method is exemplified by shortening 
the wavelength of a light source, but the lifetime of a 
semiconductor laser is made the shorter as the wavelength 
becomes the shorter. Another problem is that the device 
using a gas laser having a short wavelength such as a He-Ne 
laser is large-sized. 

On the other hand, a high densif ication by increasing 
the N.A. (Numerical Aperture) of the objective lens has a 
problem that the aberration is increased by the irregular 
thickness and the inclination of the disk in accordance 
with the high N.A. 

OBJECT OF THE INVENTION 

The invention contemplates to eliminate the 
aforementioned problems of the prior art and has an object 
to make it possible to record or reproduce a signal of a 
high frequency and to realize a high density of an optical 
disk device by utilizing a higher frequency than the cut- 
off frequency of the modulation transfer function (as will 
be abbreviated as "M.T.F.") of an objective lens. 

CONSTRUCTION OF THE INVENTION 

The invention is enabled to realize a high 
densif ication of an optical disk device which comprises: a 
laser; an objective lens for condensing a beam, as emitted 
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from the laser, on a disk; and an optical detector for 
detecting the reflected beam from the disk, by recording or 
reproducing a signal having a higher frequency than the 
cut-off frequency of M.T.F. of the objective lens. 
DESCRIPTION OF THE EMBODIMENT 

Fig. 1 is a diagram of the entire construction of an 
optical disk device of one embodiment of the invention. 

In Fig. 1: numeral 1 designates a disk; numeral 2 a 
motor for turning the disk 1; numeral 3 a semiconductor 
laser; numeral 4 a modulation circuit for modulating the 
optical intensity of the semiconductor laser in accordance 
with a recording signal; numeral 5 an optical system for 
transforming a beam, as emitted from the semiconductor 
laser 3, into a parallel beam and for separating the beam 
incident on the disk 1 and a reflected beam; numeral 6 an 
objective lens for condensing the laser beam on the disk 1; 
and numeral 7 a detector for detecting a signal from the 
reflected beam from the disk 1. 

Fig. 2 is a diagram illustrating the M.T.F. 
characteristics of the objective lens 6 in the same 
embodiment. In Fig. 2, the abscissa indicates a spatial 
frequency v of a signal, and the ordinate indicates a 
modulation ratio between a recorded signal and a reproduced 
signal, i.e., a resolution. Here, a frequency f (Hz) in 
the time region of the signal and the spatial frequency v 
(l/mm) are related by the following Equation: 

f = 27irnv, 

wherein : 

v: the spatial frequency; 

and 

n: the revolving speed (r.P.S.). 
As illustrated in Fig. 2, the M.T.F. of the objective 
lens 6 decreases monotonously in a band m 0 (0 < v < v 0 ) . 
In a higher frequency band m 1 (v 0 < v < v x ) , the phase is 
inverted, that is, the M.T.F. takes a negative value and an 
extreme value Al . From now on, the M.T.F. repeats positive 
and negative values periodically in bands m 2 , m 3 - - - m n -i, 
m n , m n+ i - - - having extreme values A 2 , A 3 - - - A n .i, A n , 
A n+ i - - - . 

However, the band m n having a higher frequency than 
that of the band m 1 is narrower (v n < v < v n+1 ) , and its 
extreme value A n is smaller than A x . Thus, the band m n has 
frequency characteristics similar to those of the so-called 
"attenuating vibrations" . 

Therefore, the band mi, i.e., the band where the 
M.T.F. of the objective lens 6 takes a negative value at 
first is a wide high-frequency band where the objective 
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lens 6 has a relatively high resolution. Different from 
the photographic lens, on the other hand, the objective 
lens of the optical disk device is enabled to invert the 
phase of the M.T.F., even if inverted, easily again by the 
electric processing. 

Here will be described the actions of the optical 
disk device thus constructed according to this embodiment. 

With the signal of the frequency f corresponding to 
the higher frequency than the cut-off frequency of the 
M.T.F. of the objective lens 6, as illustrated in Fig. 2, 
the optical intensity of the laser 3 is modulated by using 
the modulator 4 so that the signal is recorded in the disk 
1 through the optical system 5 and the objective lens 6. 
The recorded signal is reproduced by driving the laser 3 at 
a constant optical intensity to irradiate the disk 1 with 
the beam through the optical system 5 and the objective 
lens 6 and by detecting the reflected beam from the disk 1 
by the detector 7 through the objective lens 6 and the 
optical system 5. 

Thus, according to this embodiment, by 
recording/reproducing the signal of a higher frequency than 
the cut-off frequency of the M.T.F. of the objective lens 
6, the bit length over the disk 1 can be shortened to 
realize the high density of the optical disk device for the 
recording/reproducing actions. 

On the other hand, especially the signal in the band 
where the M.T.F. of the objective lens turns negative at 
first is recorded or reproduced as the signal. As compared 
with the signal of a higher band, the objective lens has a 
high resolution so that the signal having a wide band can 
be recorded or reproduced. 

EFFECTS OF THE INVENTION 

An optical disk device according to the invention 
comprises: a laser; an objective lens for condensing a 
beam, as emitted from the laser, on a disk- shaped recording 
medium; and an optical detector for detecting the reflected 
beam from the disk- shaped recording medium. A signal 
having a higher frequency than the cut-off frequency of the 
M.T.F. of the objective lens is recorded or reproduced. As 
a result, the signal bit length over the disk can be 
shortened to realize a high density of the optical disk 
device thereby to provide an extremely high industrial 
effect . 

4 . BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a construction diagram of an optical disk 
device of one embodiment of the invention, and Fig. 2 is a 
diagram of the M.T.F. characteristics of an objective lens 
in the same embodiment . 
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1 - - - Disk; 3 - - - Laser; and 6 - - - Objective 

Lens . 

Names of Agents: Toshio Nakao, Patent Attorney and 
One Other 



5 



» 

Fig. 2 

Modulation Ratio M.T.F. 
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SPECIFICATION 

1. Title of the Invention 

Optical disk apparatus 

2. Claims 

(1) An optical disk apparatus characterized by being equipped with a laser, an objective lens 
for focusing the light emitted from the aforementioned laser onto a circular recording medium, 
and a light sensor that detects light reflected from the aforementioned circular recording 
medium, and by recording or playing back a signal with a frequency higher than the cut-off 
frequency of the modulation transfer function of the aforementioned objective lens. 

(2) An optical disk apparatus characterized by the modulation transfer function of the 
objective lens recording or playing back the signal in the bandwidth that first becomes a load 
in the optical disk apparatus of Claim 1. 

3. Detailed Description of Invention 

Field of Industrial Utilization 

The present invention relates to an optical disk apparatus that records or plays back 
information on a circular recording medium (hereafter "disk"). 

Constitution of the Prior Art and Its Problems 

In recent years, higher density has been the feature most demanded of optical disk 
apparatuses. Shortening the wavelength of the light source is an example of one method used to 
do this, but shorter wavelengths lead to shorter service life in semiconductor lasers. Another 
problem is that devices that use short wavelength gaseous lasers such as He-Ne lasers make the 
apparatus larger. 

Increasing density by raising the numerical aperture (NA) of the objective lens has the 
problem of increasing aberration caused by uneven thickness and inclinations on the disk as the 
NA increases. 

Objective of Invention 

The objective of the present invention is to eliminate the problems of the prior art as 
described above by enabling high-frequency signal recording or playback by using frequencies 
above the cut-off frequency of the objective lens' modulation transfer function (hereafter "MTF") 
and implementing an increase in density of the optical disk apparatus... [END OF TEXT] 
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